Global collective motions in the mammalian and bacterial respiratory complex I.
The respiratory complex I is an enzyme responsible for the conversion of chemical energy into an electrochemical proton motive force across the membrane. Despite extensive studies, the mechanism by which the activity of this enormous, ca. 1 MDa, redox-coupled proton pump is regulated still remains unclear. Recent structural studies (Zhu et al., Nature 2016; Fiedorczuk et al., Nature 2016) resolved complex I in different conformations connected to the active-to-deactive (A/D) transition that regulate complex I activity in several species. Based on anisotropic network models (ANM) and principal component analysis (PCA), we identify here transitions between experimentally resolved structures of the mammalian complex I as low-frequency collective motions of the enzyme, highlighting similarities and differences between the bacterial and mammalian enzymes. Despite the reduced complexity of the smaller bacterial enzyme, our results suggest that the global dynamics of complex I is overall conserved. We further probe how the supernumerary subunits could be involved in the modulation of the A/D-transition, and show that in particular the 42 kDa and B13 subunits affect the global motions of the mammalian enzyme.